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(57) ABSTRACT

A target tracking method and device, relating to the field of
vehicles. The method comprises: reading a target fusion list
at the current moment, wherein the target fusion list com-
prises a target attribute set corresponding to each environ-
ment target in one or more environment targets, and the
target attribute set comprises parameter attribute sets, mea-
sured by one or more sensors, of the environment targets;
determining whether the target fusion list at the current
moment is an initial target fusion list or not; and if the target
fusion list at the current moment is not the initial target
fusion list, determining a target tracking list at the current
moment according to the target fusion list at the current
moment and a stored target tracking list at the previous
moment, wherein the target tracking list comprises a param-
eter attribute set corresponding to each screened environ-
ment target and a fusion tracking ID.
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TARGET TRACKING METHOD AND
DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of
vehicles, and in particular, to a target tracking method and
device.

BACKGROUND OF THE INVENTION

[0002] During traveling of an autonomous vehicle, it
needs to acquire information of surrounding environmental
target(s) by using sensor(s) installed on a vehicle body, to
achieve vehicle control and route planning according to the
information of the surrounding environmental target(s).
[0003] During perception of surrounding environmental
target(s), it is important to track the environmental target(s).
The related art mainly discloses using a Kalman filter
algorithm to achieve tracking of environmental target(s), but
this algorithm involves a large computational amount, needs
to consume large computing resources, and has a high data
delay.

SUMMARY OF THE INVENTION

[0004] In view of this, an objective of the present inven-
tion is to propose a target tracking method to at least partially
solve the technical problems mentioned in the background.
[0005] To achieve the above-mentioned objective, a tech-
nical solution of the present invention is implemented as
follows.

[0006] A target tracking method includes: reading a target
fusion list at the current time, wherein the target fusion list
comprises one or more target attribute sets in which each of
one or more environmental targets corresponds to one target
attribute set, the target attribute set comprises one or more
parameter attribute sets of an environmental target detected
by each of one or more sensors, the parameter attribute set
at least comprises one or more of: a longitudinal speed, a
longitudinal distance, and a target ID; determining whether
the target fusion list at the current time is an initial target
fusion list; and determining a target tracking list at the
current time according to the target fusion list at the current
time and a stored target tracking list at the previous time, if
the target fusion list at the current time is not the initial target
fusion list, wherein the target tracking list comprises a
parameter attribute set and a fusion tracking ID correspond-
ing to each selected environmental target.

[0007] Further, determining the target tracking list at the
current time according to the target fusion list at the current
time and the stored target tracking list at the previous time
comprises: according to the target tracking list at the previ-
ous time, predicting a parameter attribute set for each
environmental target in the target tracking list to obtain a
predicted target list; matching the predicted target list with
the target fusion list at the current time; and determining the
target tracking list at the current time according a matching
result.

[0008] Further, according to the target tracking list at the
previous time, predicting the parameter attribute set for each
environmental target in the target tracking list to obtain the
predicted target list comprises: by using a value of a specific
attribute of each environmental target in the target tracking
list at the previous time and a preset fusion period, calcu-
lating a predicted value at the current time of the specific
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attribute of each environmental target in the target tracking
list at the previous time, the predicted target list comprising
the calculated predicted value at the current time of the
specific attribute of each environmental target in the target
tracking list at the previous time.

[0009] Further, matching the predicted target list with the
target fusion list at the current time comprises executing the
following step for any environmental target in the target
fusion list at the current time: performing the matching by
using a target ID set of each environmental target in the
target fusion list at the current time and a target ID set of
each environmental target in the predicted target list.

[0010] Further, determining the target tracking list at the
current time according the matching result comprises
executing the following steps for an any environmental
target in the target fusion list at the current time to determine
a fusion tracking ID of the any environmental target: if the
target ID set of the any environmental target does not have
a same sub-ID as in the target ID set of each environmental
target in the predicted target list, assigning a new fusion
tracking ID to the any environmental target; if the target 1D
set of the any environmental target has one or more same
sub-1Ds as in a target ID set of a first environmental target
in the predicted target list, determining whether a first
difference between a longitudinal distance of the any envi-
ronmental target and a predicted longitudinal distance of the
first environmental target in the predicted target list is less
than a first preset value, and determining whether a second
difference between a longitudinal speed of the any environ-
mental target and a longitudinal speed of the first environ-
mental target in the predicted target list is less than a second
preset value; if the first difference is less than the first preset
value and the second difference is less than the second preset
value, using a fusion tracking ID of the first environmental
target as the fusion tracking ID of the any environmental
target; and if the first difference is not less than the first
preset value and/or the second difference is not less than the
second preset value, assigning a new fusion tracking ID to
the any environmental target.

[0011] Further, the method further comprising: if a target
ID set of a second environmental target in the predicted
target list does not have a same sub-ID as in the target ID set
of each environmental target in the target fusion list at the
current time, deleting the parameter attribute set and fusion
tracking ID corresponding to the second environmental
target.

[0012] Further, the method further comprising: if it is
determined that the target fusion list at the current time is the
initial target fusion list, assigning a different fusion tracking
ID to each environmental target in the initial target fusion
list to obtain the target tracking list at the current time.

[0013] Further, the target fusion list further comprises a
coincidence degree of each environmental target, and the
coincidence degree is the number of sensors capable of
detecting the environmental target, and the method further
comprises: monitoring an environmental target with a coin-
cidence degree of 1, and if the existence time of the
environmental target with the coincidence degree of 1 is
greater than a third preset value, encompassing a parameter
attribute set and a fusion tracking 1D of the environmental
target with the coincidence degree of 1 into the target
tracking list to be output.
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[0014] Compared with the prior art, the target tracking
method of the present invention has the following advan-
tages:

[0015] A fusion tracking ID are assigned to a environmen-

tal targets in the target tracking list, so that a decision-
making system can track an interested environmental target
in real time by using a fusion tracking ID, so as to make
more accurate decisions and ensure safe operation of an
entire system.

Another objective of the present invention is to propose a
target tracking device to at least partially solve the technical
problems mentioned in the background.

[0016] To achieve the above-mentioned objective, a tech-
nical solution of the present invention is implemented as
follows.

[0017] A target tracking device includes a memory and a
processor, wherein the memory stores instructions which are
configured to enable the processor to execute the above-
mentioned target tracking method.

The target tracking device has the same advantages as the
above-mentioned target tracking method over the prior art,
which will not be described in detail herein.

[0018] Correspondingly, an embodiment of the present
invention further provides a machine-readable storage
medium that stores instructions which are configured to
enable a machine to execute the above-mentioned target
tracking method.

[0019] Other features and advantages of embodiments of
the present invention will be described in detail in the
subsequent section of detailed description of the embodi-
ments.

BRIEF DESCRIPTION OF DRAWINGS

[0020] The accompanying drawings are intended to pro-
vide further understanding of the embodiments of the pres-
ent invention and form part of the specification, and are
used, together with the following specific implementations,
for explaining the embodiments of the present invention, but
do not limit the embodiments of the present invention. In the
drawings:

[0021] FIG. 1 shows a flow diagram of a target tracking
method according to an embodiment of the present inven-
tion; and

[0022] FIG. 2 shows a structural block diagram of a target
tracking device according to an embodiment of the present
invention.

[0023]

Brief Description of the Symbols:

210 Memory
220 Processor

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] Specific implementations of the embodiments of
the present invention will be described in detail below in
conjunction with the accompanying drawings. It should be
understood that the specific implementations described
herein are only used for illustrating and explaining the
embodiments of the present invention, instead of limiting
the embodiments of the present invention.
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[0025] A “sensor” mentioned in the embodiments of the
present invention may be any type of device arranged on a
vehicle for detecting an environmental target, for example,
may be a camera, lidar, millimeter-wave radar or the like. A
“target” mentioned in the embodiments of the present inven-
tion may be any moving or stationary object in front of,
behind or at a lateral side of the vehicle, such as an
automobile, a human, or a building.

[0026] FIG. 1 shows a flow diagram of a target tracking
method according to an embodiment of the present inven-
tion. As shown in FIG. 1, an embodiment of the present
invention provides a target tracking method. The method
may be applied to any vehicle, such as an autonomous
vehicle. The method may include steps S110 to S130.

[0027] Instep S110, a target fusion list at the current time
is read.
[0028] The target fusion list may include one or more

target attribute sets in which each of one or more environ-
mental targets corresponding to one target attribute set. The
target attribute set of an environmental target may include
one or more parameter attribute sets of the environmental
target detected by each of one or more sensors. The param-
eter attribute set may include one or more of: a longitudinal
speed, a longitudinal distance, a lateral distance, and a target
ID. In the embodiment of the present invention, the longi-
tudinal speed may be a speed of a detected target along a
traveling direction of the vehicle; the longitudinal distance
may be a longitudinal distance of the detected target relative
to the vehicle; and the lateral distance may be a lateral
distance of the detected target relative to the vehicle. The
longitudinal speed, the longitudinal distance and the lateral
distance may be determined by sensor(s) in a vehicle coor-
dinate system. The target ID is an ID assigned by the sensor
to the detected target. An existing monolithic sensor can
track a target, and may assign same ID information to a same
environmental target detected at different times. It may be
understood that the parameter attribute sets of the environ-
mental target may include other parameter attributes, such as
a lateral speed, a longitudinal accelerated speed of the target,
a lateral accelerated speed of the target, a length of the target,
and/or a width of the target.

[0029] One environmental target may be detected by one
or more sensors, and one sensor may detect one parameter
attribute set for one environmental target, and the target
attribute set corresponding to the environmental target
includes all parameter attribute sets of the environmental
target respectively detected by the sensors capable of detect-
ing the environmental target.

[0030] How to determine whether environmental targets
detected by one or more sensors are the same environmental
target will be described briefly below.

[0031] First, the parameter attribute set of each target
detected by each sensor may be combined to generate
attribute combinations, wherein each attribute combination
may include a parameter attribute set of one environmental
target selected respectively from one or more parameter
attribute sets of one or more environmental targets detected
by each sensor. As a simple example, suppose there are three
sensors, which are denoted as A, B, and C, respectively. The
sensor A detects two targets, and obtains parameter attribute
sets of the two targets, respectively, denoted as Al and A2.
The sensor B detects three targets, and obtains parameter
attribute sets of the three targets, respectively, denoted as
B1, B2, and B3. The sensor C detects one target, and obtains
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a parameter attribute set of the target, denoted as C1. The
parameter attribute sets of the targets detected by the sensors
A, B, and C are read respectively, and 6 attribute combina-
tions may be generated according to the read parameter
attribute sets of the targets. The 6 attribute combinations are,
for example, Al, B1, C1; Al, B2, C1; Al, B3, C1; A2, B1,
C1; A2, B2, C1; and A2, B3, Cl1, respectively.

[0032] Then, a discrete degree of n parameter attributes in
each same type in any n parameter attribute sets in the
attribute combination is calculated respectively, that is, a
discrete degree may be calculated for n parameter attributes
indicating a longitudinal speed, a discrete degree may be
calculated for n parameter attributes indicating a lateral
distance, or a discrete degree may be calculated for n
parameter attributes indicating a longitudinal distance.
Herein, the discrete degree may be a standard deviation,
variance, average deviation, or the like, preferably may be a
standard deviation. If it is determined that the discrete
degree of n parameter attributes in each same type is within
a corresponding predetermined range, the n parameter attri-
bute sets may be determined to correspond to a same
environmental target, and data fusion may be performed on
the n parameter attribute sets to obtain a target attribute set
of the same environmental target. If it is determined that the
discrete degree of n parameter attributes in each same type
is not within the corresponding predetermined range, the n
parameter attribute sets may be determined to respectively
correspond to different detection targets.

[0033] By using the above-mentioned method, the target
attribute set of each environmental target may be determined
0 as to obtain the target fusion list. Optionally, target IDs
sets in the target attribute set may also be used to delete
repeatedly fused data. Specifically, target attribute set(s)
corresponding to target ID set(s) included in the target fusion
list may be deleted. For example, supposing the target fusion
list has a target ID set ID1/ID2/ID3/1D4/IDS5, a target 1D set
1D1/ID2/1D3/1D4, and a target 1D set ID1/1D2, the target ID
set ID1/ID2/1D3/ID4 is included in the target ID set ID1/
1D2/ID3/1D4/1D5, and the target ID set ID1/ID2 is included
in the target ID set ID1/ID2/ID3/ID4/ID5, and the three
target ID sets are related to a same target. In other words, the
target 1D set ID1/ID2/1D3/ID4 and the target ID set ID1/1D2
are both included target ID sets, and target attribute sets
corresponding to the target ID set ID1/ID2/ID3/1D4 and the
target ID set ID1/ID2 may be deleted from the target fusion
list. In this way, all repeatedly fused data in the target fusion
list is deleted to obtain a simplified data fusion list. The
target fusion list may be determined in real time or once
every preset time.

[0034] In step S120, whether the target fusion list at the
current time is an initial target fusion list is determined.

[0035] The initial fusion list refers to a first target fusion
list determined during the traveling of the vehicle. For
example, it may be determined whether there is a stored
target fusion list. If so, it may be determined that the target
fusion list at the current time is not the initial fusion list; and
otherwise, it may be determined that the target fusion list at
the current time is the initial fusion list.

[0036] If it is determined in the step S120 that the target
fusion list at the current time is not the initial target fusion
list, step S130 may be executed.
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[0037] In step S130, a target tracking list at the current
time is determined according to the target fusion list at the
current time and a stored target tracking list at the previous
time.

[0038] The target tracking list includes a parameter attri-
bute set and a fusion tracking ID corresponding to each
selected environmental target. Corresponding environmen-
tal target(s) in the target tracking list determined at the
current time may be the same as or different from corre-
sponding environmental target(s) in the target fusion list at
the current time. The number of the corresponding environ-
mental target(s) in the target tracking list determined at the
current time may be less than or equal to the number of the
corresponding environmental target(s) in the target fusion
list at the current time.

[0039] If it is determined in the step S120 that the target
fusion list at the current time is the initial target fusion list,
step S140 may be executed, in which each environmental
target in the initial target fusion list are assigned with a
different fusion tracking ID respectively to obtain the target
tracking list at the current time. Then the target tracking list
at the current time may be stored for use at the next time.
[0040] A fusion tracking ID are assigned to a environmen-
tal target in the target tracking list, so that a decision-making
system can track an interested environmental target in real
time by using the fusion tracking ID, so as to make more
accurate decisions and ensure safe operation of an entire
system.

[0041] In determination of the fusion tracking ID(s) of the
environmental target(s) in the target fusion list at the current
time, a parameter attribute set of each environmental target
in the target tracking list at the previous time may be
predicted to obtain a predicted target list. For example, a
specific attribute such as a longitudinal distance of the
environmental target may be predicted. For example, a
predicted longitudinal distance of the environmental target
may be equal to the sum of the product between a value of
a predetermined fusion period and a current value of a
longitudinal speed of the environmental target, and a current
value of a longitudinal distance of the environmental target,
that is, the predicted longitudinal distance of the environ-
mental target=the value of the predetermined fusion periodx
the current value of the longitudinal speed of the environ-
mental target+the current value of the longitudinal distance
of the environmental target. In this way, a predicted value,
at the current time, of the longitudinal distance of each
environmental target in the target tracking list at the previous
time may be calculated.

[0042] The value of the predetermined fusion period may
be a difference between output time of two adjacent target
fusion lists. Optionally, the difference may also be set to a
fixed value. In other words, the value of the predetermined
fusion period may also be set to a fixed value. Optionally, the
value of the predetermined fusion period may range from 15
ms to 25 ms, for example, may be set to 20 ms. For the
longitudinal speed of each environmental target in the target
tracking list at the previous time, as the value of the
predetermined fusion period is relatively small, the longi-
tudinal speed of the environmental target may be considered
to be substantially unchanged. In other words, compared
with the target tracking list at the previous time, the pre-
dicted target list is only added with the predicted value of the
longitudinal distance of each environmental target at the
current time.
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[0043] After the predicted target list is determined, the
predicted target list may be matched with the target fusion
list at the current time to determine the fusion tracking ID of
each environmental target in the target fusion list at the
current time according to a matching result. In the matching,
a target ID set of each environmental target in the target
fusion list at the current time may be matched with a target
1D set of each environmental target in the predicted target
list. The determination of the fusion tracking ID is described
by using any environmental target in the target fusion list at
the current time as an example.

[0044] In some situations, the target ID set of the any
environmental target does not have a same sub-ID as in the
target ID set of each environmental target in the predicted
target list. For example, if the target ID set of the any
environmental target is {ID3, ID4}, and the target ID set of
each environmental target in the predicted target list does not
include ID3 and/or 1D4, the condition that the target ID set
of the any environmental target does not have the same
sub-ID as in the target ID set of each environmental target
in the predicted target list is met. This is equivalent to a
situation that there is a coincident target but no tracking
target, that is, a new target enters a tracking system. In this
case, a new fusion tracking ID needs to be assigned to the
new target, that is, a new fusion tracking ID needs to be
assigned to the any environmental target.

[0045] In some situations, the target ID set of the any
environmental target has one or more same sub-ID as in a
target ID set of a first environmental target in the predicted
target list, that is, sub-IDs in the target ID set of any
environmental target are entirely or partially same as sub-
IDs in the target ID set of the first environmental target. For
example, if the target ID set of the any environmental target
is {ID1, ID5, ID7}, and the target ID set of the first
environmental target is {ID1, ID9, ID12}, ID1s in the two
sets are matched with each other at the current time and the
previous time, while the other IDs do not match, and the
above-mentioned condition of being partially same is met.
Being entirely same means that the sub-IDs in the two sets
are all same.

[0046] If the target ID set of the any environmental target
has a same sub-ID as in the target ID set of the first
environmental target in the predicted target list, it may be
determined whether the two targets are the same target
according to other attributes of the any environmental target
and the first environmental target to further ensure the
decision accuracy. For example, it may be determined
whether a first difference between a longitudinal distance of
the any environmental target in the target fusion list at the
current time and a predicted longitudinal distance of the first
environmental target in the predicted target list is less than
a first preset value, and whether a second difference between
a longitudinal speed of the any environmental target in the
target fusion list at the current time and a longitudinal speed
of the first environmental target in the predicted target list is
less than a second preset value. If the first difference is less
than the first preset value and the second difference is less
than the second preset value, it indicates that the any
environmental target and the first environmental target are
the same target. In this case, a fusion tracking 1D of the first
environmental target may be used as the fusion tracking ID
of the any environmental target. If the first difference is not
less than the first preset value and/or the second difference
is not less than the second preset value, it indicates that the
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any environmental target and the first environmental target
are not the same target, and the any environmental target
may be considered as a new target. In this case, a new fusion
tracking ID may be assigned to the any environmental target.
In calculation of the first difference and the second differ-
ence, data corresponding to the same sensor may be used.
For example, a current value of a longitudinal distance and
a predicted value of a longitudinal distance, corresponding
to the same sub-ID, may be used to calculate the first
difference, and a current value of a longitudinal speed and a
value of a longitudinal speed at the previous time, corre-
sponding to the same sub-ID, may be used to calculate the
second difference. However, the embodiment of the present
invention is not limited thereto, and data obtained by dif-
ferent sensors may also be used to calculate the first differ-
ence and the second difference.

[0047] In the embodiment of the present invention, the
first environmental target in the predicted target list may be
any environmental target in the predicted target list, which
is universal. In addition, the above-mentioned comparison of
attributes is described by using the longitudinal distance and
longitudinal speed as an example. It may be understood that
still other attributes may also be used to determine whether
the any environmental target and the first environmental
target are the same target, for example, an accelerated speed
may be used. In addition, the above-mentioned first preset
value and second preset value may be set to any suitable
values as required.

[0048] By using the above-mentioned method, the fusion
tracking ID corresponding to each environmental target in
the target fusion list at the current time may be determined,
and thus the target tracking list at the current time may be
obtained. The fusion tracking ID is determined by using the
target IDs determined by the sensor, so that computing
resources consumed by a target tracking module are signifi-
cantly reduced, and a data delay of target tracking is greatly
reduced.

[0049] Further, in some situations, when the predicted
target list is matched with the target fusion list at the current
time, a target ID set of a second environmental target in the
predicted target list may not have a same sub-ID as in a
target ID set of each environmental target in the target fusion
list at the current time. That is to say, in the target fusion list
at the current time, there is no environmental target that may
be matched with the second environmental target, which is
in a situation that there is a tracking target but no coincident
targets. This indicates that the environmental target has left
a detection range of the sensor, and as the sensor has
predicted the second environmental target for a long time,
the second environmental target may be not retained, that is,
the parameter attribute set and fusion tracking ID corre-
sponding to the second environmental target may be deleted
directly. In the embodiment of the present invention, the
second environmental target in the predicted target list may
be any environmental target in the predicted target list,
which is universal.

[0050] Further, the target fusion list may also include a
coincidence degree of each environmental target. The coin-
cidence degree of an environmental target in the embodi-
ment of the present invention may be the number of sensors
capable of detecting the environmental target. For example,
for a certain environmental target, three sensors can detect
the environmental target, which indicates that the coinci-
dence degree of the environmental target is 3. Optionally, the



US 2021/0365039 Al

coincidence degree may be determined according to the
number of target attribute sets of the environmental target in
the target fusion list. For example, if 3 sensors can detect the
environmental target, each sensor may output one target
attribute set of the environmental target, and the obtained
target fusion list includes 3 target attribute sets of the
environmental target, and thus it may be determined that the
coincidence degree of the environmental target is 3.

[0051] If the coincidence degree of the environmental
target is 1, it indicates that only one sensor detects the
environmental target. In this case, the environmental target
with the coincidence degree of 1 needs to be monitored to
determine whether the environmental target with the coin-
cidence degree of 1 is detected by mistake. For example, it
may be determined whether the environmental target needs
to be listed in the target tracking list, based on whether the
existence time of the environmental target with the coinci-
dence degree of 1 is greater than a third preset value.
Specifically, after the fusion tracking ID of each environ-
mental target at the current time is determined, the parameter
attribute set and fusion tracking ID corresponding to each
environmental target with a coincidence degree greater than
1 may be first listed in the tracking targets. For each
environmental target with a coincidence degree equal to 1,
only parameter attribute set(s) and fusion tracking ID(s)
corresponding to environmental target(s) whose existence
periods are greater than the third preset value are listed. In
other words, an environmental target with coincidence
degrees equal to 1 can be listed in the target tracking list,
only if it has a existence period greater than the third preset
value.

[0052] The third preset value may be set to any suitable
value. For example, tracking periods may be used to define
the third preset value. For example, the third preset value
may be equal to the sum of a predetermined number of
tracking periods, wherein every time a target fusion list is
output, a tracking period is considered to be formed. If a
environmental target with the coincidence degree of 1 is
monitored in the target fusion list for a predetermined
number of times, this environmental target can be listed in
the target tracking list. An attribute, i.e., the tracking period,
may also be added for each environmental target in the target
fusion list. For the environmental target with the coincidence
degree greater than 1, a tracking period of 0 may be assigned
to the environmental target. For the environmental target
with the coincidence degree of 1, the tracking period of the
environmental target may be accumulated. For example, if a
tracking period of an environmental target with a coinci-
dence degree of 1 at the previous time is 3, and the
environmental target with the coincidence degree of 1 is
monitored again in the target fusion list at the current time,
then a tracking period of the environmental target with the
coincidence degree of 1 at the current time maybe set to 4.
If the tracking period of the environmental target with the
coincidence degree of 1 is greater than the preset value, the
parameter attribute set and fusion tracking ID corresponding
to the environmental target with the coincidence degree of'1
may be listed in the target tracking list. Defining tracking
periods for environmental targets with coincidence degrees
equal to 1 can prevent false tracking for the environmental
targets, so that the decision-making system may make
decisions more accurately.

[0053] Correspondingly, an embodiment of the present
invention further provides a machine-readable storage
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medium that stores instructions which are configured to
enable a machine to execute the above-mentioned target
tracking method. The machine-readable storage medium
may be, for example, a USB flash disk, a mobile hard disk,
a read-only memory (ROM), a random access memory
(RAM), a magnetic disk, an optical disk or any of other
various media that can store program codes.

[0054] FIG. 2 shows a structural block diagram of a target
tracking device according to an embodiment of the present
invention. As shown in FIG. 2, an embodiment of the present
invention further provides a target tracking device. The
device may include a memory 210 and a processor 220. The
memory 210 may store instructions which enable the pro-
cessor 220 to execute the target tracking method according
to any embodiment of the present invention.

[0055] The processor 220 may be a central processing unit
(CPU), and may also be other general-purpose processors, a
digital signal processor (DSP), an application specific inte-
grated circuit (ASIC), a field-programmable gate array
(FPGA) or other programmable logic devices, a discrete gate
or a transistor logic device, a discrete hardware component
or the like.

[0056] The memory 210 may be configured to store com-
puter program instructions, and implements various func-
tions of the target tracking device by running or executing
the computer program instructions stored in the memory and
calling data stored in the memory. The memory 210 may
include a high-speed random access memory, and may also
include a non-volatile memory, such as a hard disk, an
internal memory, a plug-in hard disk, a smart media card
(SMC), a secure digital (SD) card, a flash card, at least one
magnetic disk storage device, a flash memory device, or
other volatile solid-state storage device.

[0057] Specific working principles and benefits of the
target tracking device provided in the embodiment of the
present invention are similar to specific working principles
and benefits of the target tracking method provided in the
above-mentioned embodiment of the present invention, and
will not be described in detail herein.

[0058] Optional implementations of the embodiments of
the present invention are described above in detail in con-
junction with the accompanying drawings. However, the
embodiments of the present invention are not limited to the
specific details in the above-mentioned implementations.
Within the scope of the technical concept of the embodi-
ments of the present invention, various simple modifications
may be made to the technical solutions of the embodiments
of the present invention, and these simple modifications are
all encompassed within the protection scope of the embodi-
ments of the present invention.

[0059] In addition, it should be noted that the specific
technical features described in the above-mentioned specific
implementations may be combined in any suitable manner
without contradiction. To avoid unnecessary repetition, vari-
ous possible combinations will not be described separately
in the embodiments of the present invention.

[0060] Those skilled in the art may understand that all or
part of the steps in the method of the above-mentioned
embodiments may be implemented by relevant hardware
instructed by a program, and the program is stored in a
storage medium, and includes a number of instructions
configured to enable a single-chip microcomputer, chip or
processor to execute all or part of the steps in the method of
the embodiments of the present application. The aforemen-
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tioned storage medium includes: a USB flash disk, a mobile
hard disk, an ROM, an RAM, a magnetic disk, an optical
disk or any of other various media that can store program
codes.

[0061] In addition, various different implementations of
the embodiments of the present invention may also be
combined optionally, and the combinations should also be
regarded as contents disclosed in the embodiments of the
present invention so long as they do not depart from the idea
of embodiments of the present invention.

1. A target tracking method, comprising:

reading a target fusion list at the current time, wherein the
target fusion list comprises one or more target attribute
sets in which each of one or more environmental targets
corresponds to one target attribute set, the target attri-
bute set comprises one or more parameter attribute sets
of an environmental target detected by each of one or
more sensors, the parameter attribute set at least com-
prises one or more of: a longitudinal speed, a longitu-
dinal distance, and a target ID;

determining whether the target fusion list at the current

time is an initial target fusion list; and

determining a target tracking list at the current time

according to the target fusion list at the current time and
a stored target tracking list at the previous time, if the
target fusion list at the current time is not the initial
target fusion list, wherein the target tracking list com-
prises a parameter attribute set and a fusion tracking ID
corresponding to each selected environmental target.

2. The method according to claim 1, wherein determining
the target tracking list at the current time according to the
target fusion list at the current time and the stored target
tracking list at the previous time comprises:

according to the target tracking list at the previous time,

predicting a parameter attribute set for each environ-
mental target in the target tracking list to obtain a
predicted target list;

matching the predicted target list with the target fusion list

at the current time; and

determining the target tracking list at the current time

according a matching result.

3. The method according to claim 2, wherein according to
the target tracking list at the previous time, predicting the
parameter attribute set for each environmental target in the
target tracking list to obtain the predicted target list com-
prises:

by using a value of a specific attribute of each environ-

mental target in the target tracking list at the previous
time and a preset fusion period, calculating a predicted
value at the current time of the specific attribute of each
environmental target in the target tracking list at the
previous time, the predicted target list comprising the
calculated predicted value at the current time of the
specific attribute of each environmental target in the
target tracking list at the previous time.

4. The method according to claim 3, wherein matching the
predicted target list with the target fusion list at the current
time comprises executing the following step for any envi-
ronmental target in the target fusion list at the current time:

performing the matching by using a target ID set of each

environmental target in the target fusion list at the
current time and a target ID set of each environmental
target in the predicted target list.
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5. The method according to claim 4, wherein determining
the target tracking list at the current time according the
matching result comprises executing the following steps for
an any environmental target in the target fusion list at the
current time to determine a fusion tracking ID of the any
environmental target:

if the target ID set of the any environmental target does

not have a same sub-ID as in the target ID set of each
environmental target in the predicted target list, assign-
ing a new fusion tracking ID to the any environmental
target;

if the target ID set of the any environmental target has one

or more same sub-IDs as in a target ID set of a first
environmental target in the predicted target list, deter-
mining whether a first difference between a longitudi-
nal distance of the any environmental target and a
predicted longitudinal distance of the first environmen-
tal target in the predicted target list is less than a first
preset value, and determining whether a second differ-
ence between a longitudinal speed of the any environ-
mental target and a longitudinal speed of the first
environmental target in the predicted target list is less
than a second preset value;

if the first difference is less than the first preset value and

the second difference is less than the second preset
value, using a fusion tracking ID of the first environ-
mental target as the fusion tracking ID of the any
environmental target; and

if the first difference is not less than the first preset value

and/or the second difference is not less than the second
preset value, assigning a new fusion tracking ID to the
any environmental target.

6. The method according to claim 5, further comprising:

if a target ID set of a second environmental target in the

predicted target list does not have a same sub-ID as in
the target ID set of each environmental target in the
target fusion list at the current time, deleting the
parameter attribute set and fusion tracking ID corre-
sponding to the second environmental target.

7. The method according to claim 1, further comprising:

if it is determined that the target fusion list at the current

time is the initial target fusion list, assigning a different
fusion tracking ID to each environmental target in the
initial target fusion list to obtain the target tracking list
at the current time.

8. The method according to claim 1, wherein the target
fusion list further comprises a coincidence degree of each
environmental target, and the coincidence degree is the
number of sensors capable of detecting the environmental
target, and the method further comprises:

monitoring an environmental target with a coincidence

degree of 1, and if the existence time of the environ-
mental target with the coincidence degree of 1 is greater
than a third preset value, encompassing a parameter
attribute set and a fusion tracking ID of the environ-
mental target with the coincidence degree of 1 into the
target tracking list to be output.

9. A target tracking device, comprising a memory and a
processor, wherein the memory stores instructions which are
configured to enable the processor to execute the following
steps:

reading a target fusion list at the current time, wherein the

target fusion list comprises one or more target attribute
sets in which each of one or more environmental targets
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corresponds to one target attribute set, the target attri-
bute set comprises one or more parameter attribute sets
of an environmental target detected by each of one or
more sensors, the parameter attribute set at least com-
prises one or more of: a longitudinal speed, a longitu-
dinal distance, and a target ID;

determining whether the target fusion list at the current

time is an initial target fusion list; and

determining a target tracking list at the current time

according to the target fusion list at the current time and
a stored target tracking list at the previous time, if the
target fusion list at the current time is not the initial
target fusion list, wherein the target tracking list com-
prises a parameter attribute set and a fusion tracking ID
corresponding to each selected environmental target.

10. A machine-readable storage medium, storing instruc-
tions which are configured to enable a machine to execute
the target tracking method according to claim 1.

11. The method according to claim 2, further comprising:

if it is determined that the target fusion list at the current

time is the initial target fusion list, assigning a different
fusion tracking ID to each environmental target in the
initial target fusion list to obtain the target tracking list
at the current time.

12. The method according to claim 2, wherein the target
fusion list further comprises a coincidence degree of each
environmental target, and the coincidence degree is the
number of sensors capable of detecting the environmental
target, and the method further comprises:

monitoring an environmental target with a coincidence

degree of 1, and if the existence time of the environ-
mental target with the coincidence degree of 1 is greater
than a third preset value, encompassing a parameter
attribute set and a fusion tracking ID of the environ-
mental target with the coincidence degree of 1 into the
target tracking list to be output.

13. The device according to claim 9, wherein determining
the target tracking list at the current time according to the
target fusion list at the current time and the stored target
tracking list at the previous time comprises:

according to the target tracking list at the previous time,

predicting a parameter attribute set for each environ-
mental target in the target tracking list to obtain a
predicted target list;

matching the predicted target list with the target fusion list

at the current time; and

determining the target tracking list at the current time

according a matching result.

14. The device according to claim 13, wherein according
to the target tracking list at the previous time, predicting the
parameter attribute set for each environmental target in the
target tracking list to obtain the predicted target list com-
prises:

by using a value of a specific attribute of each environ-

mental target in the target tracking list at the previous
time and a preset fusion period, calculating a predicted
value at the current time of the specific attribute of each
environmental target in the target tracking list at the
previous time, the predicted target list comprising the
calculated predicted value at the current time of the
specific attribute of each environmental target in the
target tracking list at the previous time.

15. The device according to claim 14, wherein matching
the predicted target list with the target fusion list at the
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current time comprises executing the following step for any
environmental target in the target fusion list at the current
time:

performing the matching by using a target ID set of each

environmental target in the target fusion list at the
current time and a target ID set of each environmental
target in the predicted target list.

16. The device according to claim 15, wherein determin-
ing the target tracking list at the current time according the
matching result comprises executing the following steps for
an any environmental target in the target fusion list at the
current time to determine a fusion tracking ID of the any
environmental target:

if the target ID set of the any environmental target does

not have a same sub-ID as in the target ID set of each
environmental target in the predicted target list, assign-
ing a new fusion tracking ID to the any environmental
target;

if the target ID set of the any environmental target has one

or more same sub-IDs as in a target ID set of a first
environmental target in the predicted target list, deter-
mining whether a first difference between a longitudi-
nal distance of the any environmental target and a
predicted longitudinal distance of the first environmen-
tal target in the predicted target list is less than a first
preset value, and determining whether a second differ-
ence between a longitudinal speed of the any environ-
mental target and a longitudinal speed of the first
environmental target in the predicted target list is less
than a second preset value;

if the first difference is less than the first preset value and

the second difference is less than the second preset
value, using a fusion tracking ID of the first environ-
mental target as the fusion tracking ID of the any
environmental target; and

if the first difference is not less than the first preset value

and/or the second difference is not less than the second
preset value, assigning a new fusion tracking ID to the
any environmental target.

17. The device according to claim 16, the instructions
further configured to enable the processor to execute the
following step:

if a target ID set of a second environmental target in the

predicted target list does not have a same sub-ID as in
the target ID set of each environmental target in the
target fusion list at the current time, deleting the
parameter attribute set and fusion tracking ID corre-
sponding to the second environmental target.

18. The device according to claim 9, the instructions
further configured to enable the processor to execute the
following step:

if it is determined that the target fusion list at the current

time is the initial target fusion list, assigning a different
fusion tracking ID to each environmental target in the
initial target fusion list to obtain the target tracking list
at the current time.

19. The device according to claim 13, the instructions is
further configured to enable the processor to execute the
following step:

if it is determined that the target fusion list at the current

time is the initial target fusion list, assigning a different
fusion tracking ID to each environmental target in the
initial target fusion list to obtain the target tracking list
at the current time.
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20. The device according to claim 9, wherein the target
fusion list further comprises a coincidence degree of each
environmental target, and the coincidence degree is the
number of sensors capable of detecting the environmental
target, the instructions is further configured to enable the
processor to execute the following step:

monitoring an environmental target with a coincidence

degree of 1, and if the existence time of the environ-
mental target with the coincidence degree of 1 is greater
than a third preset value, encompassing a parameter
attribute set and a fusion tracking ID of the environ-
mental target with the coincidence degree of 1 into the
target tracking list to be output.

#* #* #* #* #*
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